A portable dual-laser-beam interferometer thai nonintrusively measures skin friction by monitoring the thickness change of an oil film subject to shear stress is described. The method is an advance over past versions in that the troublesome and error-introducing need to measure the distance to the oil leading edge and the starting time for the oil flow has been eliminated. The validity of the method was verified by measuring oil viscosity in the laboratory, and then using those results to measure skin friction beneath the turbulent boundary layer in a low speed wind tunnel. The dual-laser-beam skin friction measurements are compared with Preston tube measurements, with mean velocity profile data in a "law-of-the-wall" coordinate system, and with computations based on turbulent boundary-layer theory. Excellent agreement is found in all cases. (This validation and the aforementioned improvements appear to make the present form of the instrument usable to measure skin friction reliably and nonintrusively in a wide range of flow situations in which previous methods are not practical.) 
Skin Friction Measurement
The data from each station are spread horizontally for visibility; all correspond to the same location.
obtained and applied in the data reduction to eliminate the discontinuities.
Skin friction from the mean velocity profiles was obtained by plotting the data on a Clauser chart to fit the law-of-thewall, as suggested by Coles. 6 Although the boundary layers were axisymmetric, no transverse curvature effect was observed on these plots.
Results and Discussions
Results of the measurements of Dow silicon oil viscosity using the dual-beam interferometer are shown in Fig. 4 interferometer arose from occasional dust particles in the oil. The wind tunnel had no inlet filter and was located in a fairly dusty area with high daytime activity. Many dust particles could be observed on the oil surface after most runs. They could cause two problems: 1) a dust particle exactly at a beam focal point surely could cause erratic interferometer behavior;
and 2) a large dust particle just ahead of a beam focal point could locally perturb either the oil or the air flow enough to influence the skin friction measurement, but could not be detectable on the interferometer records. In fact, the latter was probably the largest cause of the oil-flow data scatter found in this study. Support for this view is found from the data in Fig. 5 . The measurements at the forward station were taken at a time when there was less dust than normal in the air, and the scatter there is much less than for the other measurements.
Conclusions
A dual-laser-beam interferometer for measuring skin friction in wind tunnels by monitoring the thickness change of an oil film at two points has been described. The geometry and notation for the dual-laser-beam oil-film measurement is shown in Fig. AI . Using this and the notation of Fig. 2, a difference form of Eq. (A6) may be written as With these definitions, Eq. (AI 8) becomes
and a difference version may be written as 
Finally, the oil viscosity is computed from Eq. (A27), which is the result of combining Eqs. (A21) and (AI7), and of knowing Ax.
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